
Substitute for forms 1449A/PTO & 1449B/Fro " 

FOURTH INFORMATION DISCLOSURE 
STATEMENT BY APPLICANT 



ATTORNEY'S DkT NO. 
032469-001 


Application No. 


Applicant 

Sam T. LINDHOLM et ai. 


FiuNG Date 
November 24, 1998 


(jROUP 
1647 



U.S. PATENT DOCUMENTS 



Examiner 
Initials 



DR 



Document 
Number 



WQ 04/g09g2 



WO 95/24474 



WO 95/33830 



FOREIGN PATENT DOCUMENTS 



Kind Code 
(if known) 



Country 



PCT 



PCT 



Date of Publication 
(MM-DD-YYYY) 



09-14-1995 



12-14>1995 



Translation 
Yes No 



Examiner 
Initials 



DR 



Include name of author (in CAPITAL LETTERS), title of the article (when appropriate), title of the 
item (book, magazine, journal, serial, symposium, catalog, etc.). date. page(s), volume-issue number(s). 

^ publisher, city and/or country where published. ' 

AABOE, M.. et al.. "Healing of experimentally created defects: a review," BRmsH Journal of Oral & Maxillofacial 
Surgery (1995). pp. 312-318. vol, 33. Churchill Livingstone. Edinburgh. Scotland. 



BODEN. S,D. et al., "Video-Assisted Lateral Intertransverse Process /Vrthrodesis." Spine (1996). pp. 2689-2697 vol 21 
Lipprncott Williams & Wilkins. Hagerstown. MP. ' ^w^^-^o^r , voi. <t i . 

BOSTROM. M.. et a!.. "Use of Bone Morphogenetic Protein-2 In the Rabbit Ulnar Nonunton Model." Clinical Orthopaedics 
and Related Research (1996). pp. 272-282. no. 327. Uppinoott Williams & Wilkins. Philadelphia. PA. 



COOK, S.D.. et a!.. The Effect of Recombinant Human Osteogenic Protein-I on Healing of Large Segmental BonelDefects ' 

The journal of Bone and Joint Surgery. (1994). pp. 827-838, vol. 76-A. Amer. Vol.. Boston, MA. ' 

COOK. S.D., et al.. "/n Vivo Evaluation of Recombinant Human Osteogenic Protein (rhOP-1) Implants As a Bone Graft 
Substitute for Spinal Fusions." Spine (1994). pp. 1655-1663. vol. 19. Lippincott Williams & Wilkins. Hagerstown. MP. 



COOK,S.D.,etal.,-OsleogenlcProtein-1."CLiNiCALORTHOPAEDiCSANORELATEORESEARCH(1996). pp. 29-38 no 324 JB 
Lippincott. Philadelphia, PA. 



NON PATENT LITERATURE DOCUMENTS 



CLEMENT. J.H.. et al.. "Bone morphogenetic protein 2 in the eariy development of Xenopus laevisr Mechanisms of 
DEVELOPMENT (1995). pp. 357-370. vol. 52, Elsevier Science. Umerick. Ireland. 



"Recombinant Human Bone Morphogenetic Protein-7 induces Healing in a Canine Long-Bone Segmental 
Defect Model, Clinical Orthopaedics and Related Research (1994). pp. 302-312, no. 301. J.B. Uppincott. Philadelphia. 



COOK. S.P., et al., "Effect of Recombinant Human Osteogenic Protein- 1 on Healing of Segmental Defects in Non-Human 
Pnmates." BOSTON JOURNAL OF Bone and Joint Surgery. (1995). pp. 734-750. American ed. 77(5). Boston. MA. 



®^ ' requirement for bone morphogenetic protein-7 during development of the mammalian kidney and 
eye. Genes & Development (1995). pp. 2795-2807. vol. 9. Cold Spring Harbor Uboratory Press. Cold Spring Harbor. NY. 
EHRNBERG, a. et al.. "Comparison of Oemineralized Allogeneic Bone Matrix Grafting (the Urist Procedure) and the llizarov 
Procedure in Large Diaphyseal Defects in Sheep." The Journal of Bone and Joint Surgery, (l 993). pp. 438-447 vol 1 1 
Orthopaedic Research Society. American Ed. Journal of Bone and Joint Surgery. Boston MA 



EINHORN. T.A.. et al.. The Mealing of Segmental Bone Defects Induced by Oemineralized Bone Matrix " The Journal of 

BONE AND JOINT SuRGERY (1 984). pp. 274-279. vol. 66-A. The Journal of Bone and Joint Surgery. Bostori. MA. 

T™?' ^ ^ ®^ ' "Stimulation of new bone formation by direct transfer of osteogenic plasmid genes." Proc. Natl. Acad Sci 
(1996). pp. 5753-5758. voL93 (USA), National Academy of Sdences. Washington. DC. 



FISCHGRUND. J.S., et al.. "Augmentation of Autograft Using rhBMP.2 and Different Carrier Media in the Canine Spinal 
Fusion Model". JOURNAL OF SPINAL DISORDERS (1996). pp. 467-472, vol. 10. No. 6, Uppincott Williams & Wilkins 
Hagerstovwi. MD. 



fiAO T.I Pt al "Mfrrnc;r/inir Pvah latinn nf hnna>imr>i^n» ^f^w hotvA^o^n Hy^rr^^y 



phosphate implanted in sheep diaphyseal defects 



B»OMATERtALS(l995). pp. 1175-1179. vol. 16. Oxford, England. 



GAO. T.J.. et al.. "Enhanced Healing of Segmental Tibial Defects In Sheep by a Composite Bone Substitute Comprised of 
T w e e i l uiui i i n h iijjp li ulu Ojl i nritf. Dei i- nu Mu i phuyu i uUu P i ulcii i b i i U Tv^JLl l ¥ Ou l luyu i . Juur i ^ml Uf BiUlweuiLML I V l M I ERiMLJ 
Research (1996). vol. 32. Intersdence. Wiley. Hoboken. NJ. 



f p ftn T I nt nl "ft fYinl mmnnsitft imnlar^f rontainlnn hnn» momhrw^«>noHr nmtoin ro p airc a canmpntal Khial deffflct in 

Sheep: mechanics and immune assay." INTERNATIONAL ORTHOPAEDICS.. German Ceramics Society. Cologne. Gennany 

GAP T.I Ptal ■r.nmn^^rT.tivP Shirty nnPnWialnfKlahirair^r^lanHTrir^tr^ftm 



Segmental Diaphyseal Defect in Sheep." Bioceramics 



. ^ hmnhnrfi nylinrtpn In Hpnling a 

pp. 199-204. vol. 8 . German Ceramics Society. Cologne. Germany. 



GAP. T.J.. et al.. "Composite of Bone Monphooeneti c Protein (BMP) and Tvoe tV CotlaQcn. Coral-Derived Coral 

nyorozyapaute ana mcaidum Knospnaie ISeramlcs.' International Urthopaedics (accepteoJ. Springer VeHag. Berlin 

[Germany. # k w 



(07/03) 



FOURTH INFORMATION DISCLOSURE 

STATEMENT BY APPLICANT 


ATTORNEY'S DKT NO. 
032469-001 


Application No. 


Applicant 

Sam T. LINDHOLM et al. 


Filing Date 
November 24. 1998 


Group 
1647 





NON PATENT LITERATURE DOCUMENTS 




Examiner 
Initials 


Include name of author (in CAPITAL LETTERS) title of the artict» /when aaDmnriat»\ hha nf tha 
Item (book, nnagazine. journal, serial, symposium, catalog, etc.), dale, page(s). volume-issue number(s), 

1 publisher, aty and/or country where published. 






GAG, T.J., et al.. Bone Inductive Potential and Dose-Dependent ResDcnse of Bovine Bone MornhnnPHf^tir Pmtoin r^mKinoH 






WtU 1 1 ypu UJIIuyyil Ljlimi. ANWAibb LHIKURUIAL fcl bV^iALCOLU(ilAe ( lyyj). p^^, ;/.B4. vol. ju;.ljn.versity of Tampere 
Finland. University of Helsinki. Finland. 






DR 


GERHART. T.N.. el al., "Healing Segmental Femoral Defects in Sheep Using Recombinant Human Bone IVIorphogenetic 
oL"?. i"; ORTHOPAEDICS and RELATED RESEARCH (1993). pp. 317-326. no. 293. J.B. Lipplncott Company/ 
Philadelphia. PA. /• 








HECKMAN. J.D.. et al.. The Use of Bone Morphogenetic Protein in the Treatment of Non-Union in a Canine Model " The 
JOURNAL OF BONE AND JOINT SURGERY (1991 ). pp, 750-764. vol. 73-A. The Joumal of Bone and Joint Surgery. American 
Volume, Boston. MA. ^ ' 






HELM, GJK,, et al. Utilization of type 1 collagen gel. demineralized bone matrix, and bone morphogenetic protein-2 to 
enhanceautologousonelumbarsplnalfusion." J. NEUROSURGERY. (1997). pp. 93-100 vol 86 Chariottesville VA. 








HOGAN. 8.L-M.. Bone morphogenetic proteins: multihjnctional regulators of vertebrate development * Genes & 
DEVELOPMENT (1996), pp. 1580-1594. vol. 10. Cold Spring Harbor Laboratory Press. Cold Spring Harbor NY 






HOLLIGER. E.H., et al.. Morphology of the Lumbar Intertransverse Process Fusion Mass in the Rabbit Model: A Comparison 

Between Two Bone Graft Materials — rhBMP-2 and Autograft," JOURNAL OF SPINAL Disorders (1996) pp 125-128 vol 9 
Lippincott Williams & Wilkins. Hagerstown. MD. v /. kk- . - 


— 




1!-^^.^^-; "Po*y(a"^»y<<roxy adds): canriers for bone morphogenetic proteins.- Biomaterials (1996). pp. 
187-194. vol. 17, Elsevier Saence Umited, Butterworlh-Heinemann, Oxford. England 






HOT2 G. & HARR, G.. Bone substitute with osteoinductive biomaterials - current and future clinical aDplications " Int J 
Oral MAXiLLOFAC. SURG. (1994). pp. 413-417. vol. 23. Munksgaard. Copenhagen Denmark 






HU, Y.Y.. Experimental studies on reconstituted xenograft and its clinical application," Chinese Joumal of Surgery Vol 31 
no. 12. pp. 709-713. Zhonghua yl xue hui, Wai ke xue hui, Beijing. China. 






JOHNSON. E E. & URIST, M.R., "Distal Metaphyseal Tibial Nonunions Associated with Significant Bowing Deformity and 
^ i?\„ "® Lossr.Treatment vwth Human Bone Morphogenetic Protein (h-BMP) and Internal Fixation." (1989). pp. 613-620 
vol. 63. Nippon Seikeigeka Gakkai Zasshi. Japan. ^ ^ oi^^u. 






JOHNSON, E.E.. et al.. -Repair of Segmental Defects of the Tibia with Cancellous Bone Grafts Augmented witti Human Bone 
Morphogenetic Protein." Clinical Orthopaedics and Related Research (1988), pp. 249-257. no. 236 JB Lippincott 
Philadelphia, PA. ^ /, . .-KM»'iA^u. 






JOHNSON. E.E.. et a!.. "Bone Morphogenetic Protein Augmentation Grafting of Resistant Femoral Nonunions." Clinical 
Orthopaedics AND Related Research (1988). pp. 257-265. no. 230. JB Uppincott, Philadelphia. PA. 






JOHNSON. E.E.. et al.. "Autogeneic Cancellous Bone Grafts in Extensive Segmental Ulnar Defects in Dogs " Clinical 
Orthopaedics and Related research (1989). pp. 254-265. no. 243. JB Uppincott. Philadelphia. PA. 






^I?/ F Expenmental study of chemical spinal fusion In tiie rabbit by means of bone morphogenetic protein." (1990) 
PubMed 2380596. Nippon Seikeigeka Gakkai Zasshi. Japan. > \ h 






KUBOKI. Y., et al.. "Two Distinctive BMP-Carriers Induce Zonal Chondrogenesis and Membranous Ossification, Respectively 
Geometncai Factors of Matrices for c:ell-Dlfferentiation." Connective Tissue Research (1995). pp. 21 9-226 vol * 32 Tavlor & 
Francis. Philadelphia. PA. ^ vui. o^. ayiur a 






LEE, S.C., et al.. Healing of large segmental defects in rat femurs is aided by RhBMP-2 in PLGA matrix,* Journal of 
Biomedical Materials Research (1994). pp. 1149-1156. vol. 28. Wiley Interscience, Hoboken. NJ 






LINDE, A. and HEDNER, E.. "Recombinant Bone Morphogenetic Protein-2 Enhances Bone Healing, Guided by 
Osteopromotive e-PTFE Membranes: An Experimental Stijdy in Rats," Calcified Tissue Int. (1995). pp. 549-553 vol 56 
Springer-Veriag. NY. . i '^5^^^ w. a-ta-oao, vw. 3o. 




V- 


LINDHOLM. T.S.. et al., Response of Bone Marrow Stroma Cells to Demineralized Cortical Bone Matrix in Experimental 
Spinal Fusion m Rabbits." Clinical Orthopaedics and Related Research (1988). pp. 296-302, no. 230. JB Uppincott 
Philadelphia, PA. 






LINDHOLM, T.C.. et al.. "Bone Morphogenetic Proteins Regenerating Skull and Maxillo-Mandibular Defects " Bone 
morphogenetic Proteins (1996), pp. 149-155. R.G. Landes Company, Austin, TX. 




Gynaecologiae Supplementum, (1993). pp. 3-12. vol. 82, University of Helsinki. Helsinki. Finland. 




DI 




LOVELL. T.P.. et al.. Augmentation of Spinal Fusion With Bone Morphogenetic Protein in Dogs." Clinical Orthopaedics 
AND Relathd Research (1989). pp. 266-274. no. 243. JB Uppincott. Philadelphia. PA. 






MIYAMOTO. S. & TAKAOKA. K., "Bone Induction and Bone Repair by Composites of Bone Morphogenetic Protein and 
Biodegradable Synttietic Polymers," Annales Chirurgiae et Gynaecologiae Supplement. 59-76. vol 82 University of 
Helsinki. Helsinki. Finland. 


4 




MUSCHLER. G.F., et al.. Evaluation of Human Bone Morphogenetic Protein 2 in a Canine Spinal Fusion Model " Cunical 
Orthopaedics AND Related research (1994). pp. 229-240. no. 308. J.B. Uppincott Company. Philadelphia PA. 




r— 


MILSSON. O.S., et al.. Bone Repair Induced by Bone Morphogenetic Protein in Ulnar Defects in Dogs " The Journal of 
bone AND JOINT Surgery. British Volume. (1986). do. 635-642. vol. 6&-B. London UK * 



(07/03) 



FOURTH INFORMATION DISCLOSURE 
STATEMENT BY APPLICANT 


Attorney's Dkt no. 
032469-001 


Application n<v 
' ooms.om 107 59244 


Applicant 

Sam T. LINDHOLM et al. 


Filing Date 
November 24. 1998 


Group 
1647 





NON PATENT LITERATURE DOCUMENTS 




Examiner 
Initials 


Include name of author (m CAPITAL LETTERS), title of the article (when appropriate), title of the 
Item (book, magazine, journal, serial, symposium, catalog, etc.). date, page(s). volume-issue numt)er(s) 
publisher, aty and/or country where published. \ 




I 




Sh^^'<^^^^^^^^^^^^ 








E^^B^neIi^^^^^^^^ Morphogene^c Protein by Pmstag.andin 








G^i^F^^'^^K pfn^^^^ ?!-.u!^!!r''=^l?r^'^'^®'^**^ °^ ^® Orosop/,//a dpp Protein, a Member of the Transforming " 
Growth Fa<^r p Family of Growth Factors." Molecular and Cellular Biology (1990). pp. 2669-2677. vol. 10 American 
Society for Microbiology. Washington. DC. ' • '^"^n 








PETIT, J.C. & RIPAMONTl. U., mssue Segregation Enhances Calvarial Osteogenesis in Adult Primates " The Journal of 
Craniofacial Surgery (1994). pp. 34-13. vol. 5. uttJe, Brown & Co.. Bostwi MA ^"'"ates. the journal of 








RAGNI P & LINDHOLM T.S.. "Interaction of Allogeneic Oemineralized Bone Matrix and Porous Hydroxyaoatite Bioceramics 
rn Lumbar Interbody Fusion In Rabbits,- aim 272 JB 
upptncott, Philadelphia, PA. v. 






RAGNI. P et al^ Spinal Fusion Induced by Porous Hydroxyapatite Blocks (HA)." pp. 133-144. Italian Journal of 
Orthopaedics & Traumatology. Bologna. Italy. 






?^'^Hl;irHfi;ic i;L^^^^ » 111^^2.1.®"^ ^^"^ changes in the Thoracic Spine at Uhi- or Bilateral Experimental 
BokSa fte^^^ Demtneralized Bone Matrix (DBM)." pp. 237-252. Italian Journal of Orthopaedics & Traumatology! 






Sl4^^B tSiniSvSeSw^"^'* "^""^ 0«™°PAED.CS AND RELATED RESEARCH (1996). pp. 39^6. no. 






^'^"-^^» * KOLB, E., Application of purified bone morohoaenetic □rntPin /rmp^ nrAnsrsHrtnc in /«r->ni^«.^«iw:ii^f.«^:^i 

l«K '^^'^ ^^^^^^ 






J0U^OFCltNS^M;ln ^?r^,"Q?,o^ P^'^" ^^^^'> craniomaxilh^fadal surgery." 
JOURNAL OF cranio-Maxillo-Facial SURGERY (1994). pp. 2-11, vol. 22. Churchill Uvingstone. Edinburgh. Scotland 

ma'Jlx • PrIJ 'naVa^' sr,' i I'^A mq«^1' ^T.oi"i;!^l!''"i;^"'"'"" '^""^ *^ '"""'^">'' ^""i"" ''"'^ ^' nrtnrnliiinr 


DR 


...difix. rKoc. iMATL. ACAD. bci. USA (1983). pp. 6591-6595. vol. 80, National Academy of Sciences. Washington DC 

mtmmt[s"'pf^*N!t^ ^""^^l^^? Sl^r^t^^ "Tl^^?:"^ ^""^ endochondral bone formation in 
mammals. PROC. Natl. Acad. Sci. USA (1993). pp. 6004-6008. vol. 90. National Academy of Sciences. Washinflton DC 


• 






pS^Mid^er /PINP nMsf ''r^ "^T-yT^^^ ^^t^' Posterolateral (Transverse Process) Spinal 
i-usion Moaei. SPINE (1995). pp. 2569-2683, vol. 20. Upplncott-Raven Publishers ■ 






t.'l'?^n"*^ci^Mc M^Icv ^"^^.X^.'^^l!? °' Recombinant Human Bone MorphogeneQc Protein-2 in Experimental Spinal 
Fusion, SPINE(1996), pp. 2115-2122, vol. 21, UpplncottWilBams&VVilkins,HaBerstowwi MD 






M Qoli'i^^°!fo« ili,^' '^Pf."'",«"»al Spinal Fusion With Recombinant Human Bone Morphogenetic Protein-2.- SPINE 
(1995), pp. 1326-1337. vol. 20. Lipplncott Williams & Wilkins Haaarstoum Mn 






SHEEHAN. J,P.. et al.. "Molecular Methods of Enhancing Lumbar Spine Fusion." Neurosurgery (1996) pp 548-554 vol 39 
STAEHI^ING-HAMPTON. K.. et al.. "Specifidty of Bone Morphogenetic Protein-related Factors: Cell Fate and Gene 
r^^^f ^ Changes in Dmsophiia Embryos Induced by docapentapiegic but not eOA," Cell Growth & Differentiation » 
(1994). pp. 585-593. vol. 5. American Association for Cancer Research. Philadelphia PA 






i^r^X^ M^ix ^f"^^ "^^^^"^ "^""9 allogeneic cranial bone and bone morphogenetic protein.- PubMed 
7600438 (1995), Chinese Joumal of Plastic Surgery and Burns. Beijing China 






e^i'Jl^iAfv* "i^^^ndibular Reconstnjction With a Recombinant Bone-Inducing Factor." Arch Otolaryngol Head 
NECK Surg (1991). pp. 1101-1 112. vol. 117. American Medical Association. Chicago. IL. 






URiST. M.R.. et al.. Regeneration of an enchondroma defect under the influence of an implant of human bone 
morphogenehc protein." The Journal of Hand Surgery (1986). pp. 417^19. Vol. IIA. Churchill Livingstone. Secaucus. NJ. 


N 


/ 


r^I^S^^'J'^^' t Differentiatipn in Porous Hydroxyapatite in Baboons Is Regulated by the 

oTV?"^^^^ ^ Reconstructive Craniofacial Surgery." Plastic and Reconstructive Surgery 
[1994). pp. 959-966. vol. 93. Uppincott Williams & Wilkins. Hagerstown MD 




WIUANEN. V.V.. et al.. -Partial Purification and Characterization of Bone Morphogenetic Protein from Bone Matrix of the 




E:;;S'-sS;^igar^; j4:.^era'.'rt^a""'" ' "'^ — 




DR 


jLVv^s'r^t oP TAM^^^T^^^^^^^ mon,hooenetlc protein in skeletal reconstruction.- (Academic Dissertation, 






/VHARTON. K.A.. et al.. Dmsophile 60A gene, another transforming growth factor p family member, is closely related to 
5dS«t^a'2w?JSi*Dc'' "^^^ '^3^^>- PP-9214.9218, vol. 88, National Academy of 




7 

1 


nSh^™^J;wfoSl°„1: T'^"** treatment of t>one defects." Medical Progress through 
recwiCLOGY (1994). pp. 155-168. vol. 20. Kluwef Academic. Boston. MA. • 



(07/03) 



FOURTH INFORMATION DISCLOSURE 
STATEMENT BY APPLICANT 


Attorney's Dkt No. 
032469-001 


Application No. 


Applicant 

Sam T. LINDHOLM et al. 


Filing Date 
November 24, 1998 


Group 
1647 



Examiner 
Initials 



NONPATENT LITERATURE DOCUMENTS 



Include name of author (in CAPITAL LETTERS). tiUe of the artlde (when appropriate). UUe of the 
Item (book, magazine, journal, serial, symposium, catalog, etc.), date, page(s), volume-issue number(s). 

^ publisher, city and/or country where published. 

YASKO A W et aL -The Healing of Segmental Bone Defects. Induced by Recombinant Human Bone Morphogenetic 
Protein (rtiBMP-2). The Journal of Bone and Joint Surgery. (i 992). pp. 639-670. vol. 74-A. American Ed. Joumal of Bone 
and Joint Suroerv. Boston. MA. 



DR 



Examiner 
Signature 


/David Romeo/ (01/11/2007) 


Date 

Considered 


1 



1^1-7 , T: '"^^ wwuum «, m wjntonnance wiin M-r.^.K, ^ ouB. Draw ine through dtation if not In conformance and 

conadered. IrKlude copy of this fbmi with next communication to appBcant SEND TO: Commissioiir for Patents. P.O. bS^AW^Wo^^^ 



(07/03) 



